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What are Anaerobic Digesters?

Biological treatment/stabilization systems applicable to liquid,
slurry, and semi-solid waste, which collect and combust off-

gases.
Digesters separate manure treatment from storage functions,
which can result in lower initial installation costs for new or
expanding farms.

Anaerobic digestion is a biological process that consumes
organic matter in an oxygen-free environment.
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Typical Digester Elements
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What can digesters do?

 QOffer air quality benefits
« Reduce greenhouse gases (methane)
« Control odors from storage and field application
» Controls other emissions (H,S, VOCs)
« Ammonia control will have nutrient implications

« Offer water quality benefits
« Stabilize manure organics (reduce BOD/CQOD)
« Significantly reduce pathogens

* Financial Benefits
« Only waste management system with potential for return on

investment
« Energy revenues
e Carbon$

* Nutrient value
« Fiber (primarily dairy manure)



Swine Manure Digester
Distribution




Industry Potential

2002 Methane Potential Methane
Candidat Electricity Generating Potential Emissions Emission Reduction'
. andidate Animal Sector {000 tons/year] (000 tons/year)
Animal Sector Farms MY/ M\X/h/year
Swine 1,097 772 (70%)
Swine 4,300 363 3,184,000
Dairy 918 573 (62%)
Dairy 2,600 359 3,148,000 Total 2,015 1,345 (66%)
Total 6,900 722 6,332,000 Estimates are based on installing biogas recovery systems at all feasible
operations, as defined in Figure 4.
Methane
Methane Production Electricity
Number of Emissions Potential Generation
Candidate Reduction (billion Potential
State Farms (000 Tons) ft*/year) (000 MWXh/year)
SWINE FARMS
NORTH CAROLINA 1,179 247 1.5 766
IONKFA 1,022 |26 10.2 677
MINNESOTA 429 40 3.5 234
OKLAHOMA 52 54 2.9 | 96
ILLINOIS 267 36 2.8 | 84
MISSOURI 200 53 2.7 | 77




Selecting a Digester Type

Total Solids (%)
0 5 10 15 20 25 30
Manure Water Added Bedding Added >
As Excreted

Classification || Liquid Slurry Sem|-Solid Solid >
Handling Options Pump Scrape Scrape and Stack >
Biogas Production Recommended Mot Recommended >

Digester Type |55udred Complete  Plug

L aggon Mix Flow

Most NC Swine —»

Operations
(1-2% total solids)




Lagoon Digester Types

* Anaerobic Digester Ambient Temperature
(USDA-NRCS Practice Standard 365)

— Requires 2 cells

* First cell: fully covered, continuously fed constant volume
treatment lagoon

« Second cell: effluent storage (pond)
* Emerging
— Single Cell - Bank to Bank Cover (ECC model)
— Single Cell - Partial Cover

* Modular (Mexico)
 Field fabricated (Murphy-Brown)



Cover Configurations

Lagoon Cover
Bank to Bank — Field Fabricated Partial — Field Fabricated
(trenches) (trenches)
Partial — Modules Bank to Bank — Modules

(tethered or trenches) (trenches)



Cover Types: lllustrated

Bank-to-Bank

Modular Cover



Material and Design Failures




Cover Design/Installation

* Rule 1 - Work with someone
with a proven track record

— Rule 2: see Rule 1

* Three main considerations: |
— Design: Stress caused by wind, rain -
and other natural occurring events

— Materials: Need to resist sunand =
temperature extremes

— Fabrication: Cover assembly and
installation critical
 especially for energy projects




Gas Use: Flares

Odor Control and Greenhouse Gas Mitigation (and backup)




Gas Use: Electric

Recip. Engines 40-150kW Engine Controller Net Metering

Q g
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Boilers

Gas Use: Thermal

Forced Air




Project Types

Single-Farm Digester:
— Fed by biogas from single producer

— Ownership and/or operation could be producer
(Currently the predominant project type in the U.S.)

* OR third party
Multi-Farm Digesters (Regional or Centralized):

— Fed by biogas of multiple producers

* Moving manure very expensive; moving biogas by pipeline may be
better option

— Could reside at a farm or other location
— Ownership and/or operation could be producer
* OR third party

— ldeally located at or near a large energy user (electricity or
biogas) or interconnection point (electric or natural gas grid)

Either project type could include other organic waste feed
stocks.



How can AgSTAR help?

* General Outreach
— Annual AgSTAR Conference —

— AgSTAR Digest ¥
— Extension Events/Workshops —

* Project Development
— Industry Directory i == d
— Funding Guide for Federal and State Resources -

* Technical Analysis
— A Protocol for Quantifying and Reporting the

Performance of Anaerobic Digestion Systems for L —

Livestock Manures —
— Project Evaluation Tools ix R
— AgSTAR Handbook - A Manual for Developing S

Biogas Systems at Commercial Farms in the
United States

— FarmWare — pre-feasibility
» For NRCS standard digesters
 Not for single cell covered lagoons or partial covers



ENERGY AND POLLUTION
PREVENTION

General
Information

Assessment

AgSTAR

conducting this assessment.

Farm Setup

" Comventional Biogas Enerqgy Costs &

Ertet information sbout howe the animals on the farm are confined and how manure is collected in the confinement areas. Select the conventional
waste management system that would be or is present at your farm, as well 33 the biogas recovery waste management system for which you are

i ¢

—Manure Collection
Manure remaoval systerm basis:IPuu Flug / Pit Recharge ElarrLl

Farm\Ware

Frequency of Draining |1

=

|per week

!9 galidayfanimal

Recharge Yolume
(recycled water)

ENERGY AND POLLUTION
PREVENTION

Livestock

Comventional Biogas Ene| Costs &
Process Train §| Process Train § Consumption §| Rewvenues

Assessment

General I
Information

FarmWare alows up to two confinemert areas per animal type on the farm. Please identify all enclosed confinement areas from which manure and
process wwater are collected. Indicate the types and numbers of animals confined at your facility. Mote that the maximum number of animals at any
one facility is 32,000, Also indicste the number of hours per day that these animals spend in the different confinement locations.

ack

—Waste Management System Definition

—Conventional Process

LiguidrSiurey
Solid:

Mane

—Biogas Process

Liguids3lurry: |Cnvered Lagoon Digester

Solid: |Nnne
Digester Type  Waste Stream Total Solids
Covered Lagoon Digester 05-3%
Complete Mix Digester 3—10%
Plug Flow Digester 11 -13%

Animals On Site  Number O Animals Housing Animals On Site  Number OF Animals Housing
W Sow: Lactating | 1,000 Iaam ;i M Mursety (Weaned) Pigs | 500 |Elam ;l
¥ Sow: Gestating | 2,000 |Elarn j [~ FeederPigs | | _v]
¥ Mursing Pigs | 9,400 |Elarn ;I [~ Boars | | ;l
[V Estimate Number of Anirmals Based on Murmber of Sow: Lactating
Sow: Sow: Nursing Weaned Feeder
Lactating Gestating Pigs Pigs Pigs Boars
Barn | 24 [ 24 | 24 [ 2 | [
Open Lot | 0 [ D | 0 | 0 | |
Total 24 24 24 24
Save Exit Restore Next == |




Barham Farms
Zebulon, NC

Lhdrd
[ s

‘I want my operation to
produce and exist without
my neighbors even knowing
I'm there. And | want to
leave the environment in
better shape than | found it.

n
Julian Barham, speaking about
the environmental benefits of the
covered lagoon digester at his
4,000-sow farrow-to-wean
operation in North Carolina




AgSTAR Annual Conference 2009

February 24-25, 2009 Technical Sessions
Hilton Baltimore Networking
Convention Center « Tours
Baltimore, Maryland Social Events



For further information...

www.epa.gov/agstar

Chris Voell
o 202-343-9406
* voell.christopher@epa.gov


http://www.epa.gov/agstar
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